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STRUCTURE FOR ATTACHING A 
FABRIC SHEET TO A VEHICLE 

BODY 

Background 

[0001] The present invention relates to a structure for attaching a fabric sheet to a 
vehicle body. In particular, the fabric sheet may be an airbag for protection of a 
vehicle occupant's head In a vehicle such as an automobile. 

[0002] PCT Publication No. WO96/26087 discloses an exemplary airbag for protection of 
an occupant's head. The airbag includes two sheets which are sewn together to form 
cells between the sheets. Gas is supplied into the cells from a gas generator, whereby 
the airbag is inflated on the side of the occupant's head. Though the airbag is 
disposed along the top edge of a door opening of the vehicle, WO96/26087 fails to 
disclose any information about attaching the airbag to a vehicle body. 

[0003] One possible way for fastening the upper edge portion of the airbag to the vehicle 
body is screwing threaded fasteners such as bolts into bolt holes formed in the vehicle 
body through holes formed in the upper edge portion of the airbag with washers. If 
necessary. In this case, since the heads of the bolts or the washers are directly in 
contact with the airbag, the airbag may twist together with the rotation washers or 
bolts when they are rotated, thus shifting the position and attitude of the airbag from 
the attitude required by design. 

Summary of the Invention 

[0004] 

It is an object of the present invention to provide a structure for attaching a fabric 
sheet, such as an airbag for protection of a vehicle occupant's head, to a vehicle body- 
According to an embodiment of the present invention, the fabric sheet may be 
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prevented from being twisted when the threaded fasteners, such as bolts, are rotated 
during fixation of the fabric sheet to the vehicle body by the threaded fasteners. 

[0005] According to an embodiment of the present invention, a structure for attaching a 
fabric sheet to a vehicle body is provided. The fabric sheet is attached to the vehicle 
body by screwing a threaded fastener, inserted in a hole of a fabric sheet, into a 
fastening hole formed in the vehicle body. In the embodiment of the present 
invention, a spacer having a cylindrical portion is inserted in the hole. The diameter of 
the cylindrical portion is smaller than the inner diameter of the hole and the threaded 
fastener is inserted in the cylindrical portion. One end of the spacer is in contact with 
the vehicle body and the other end of the spacer is provided with a flange having a 
diameter larger than the inner diameter of the hole. 

[0006] In the structure for attaching a fabric sheet to a vehicle body as described above, a 
spacer is inserted in a hole of the fabric sheet and a threaded fastener is inserted in 
the spacer so that the threaded fastener is held in non-contact with the fabric sheet. 
Therefore, the fabric sheet is never twisted together with the rotation of the threaded 
fastener when the threaded fastener is screwed into the vehicle body. 

[0007] In a preferred embodiment of the present invention, a flange for receiving an 
enlarged portion of the threaded fastener is integrally formed with the cylindrical 
portion. The integrally formed flange and cylindrical portion facilitates the operation 
of inserting the threaded fastener into the spacer and screwing the threaded fastener 
into the vehicle body. 

[0008] According to another embodiment of the present invention, a structure for 

attaching a fabric sheet to a vehicle body includes a spacer having a spacer rear body 
in contact with the vehicle body and a spacer front body connected with the spacer 
rear body. The spacer front body is provided with the flange, and the spacer rear body 
has an enlarged portion larger than the hole which is located on the vehicle body side 
relative to the fabric sheet. According to this arrangement, the spacer rear body and 
the spacer front body may be attached to the fabric sheet prior to installing the airbag 
in the vehicle. The spacer is prevented from coming off the fabric sheet, thereby 
improving the workability. 
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[0009] 



According to yet another embodiment of the present invention, the structure for 



attaching a fabric sheet to a vehicle body may include a tacl<ing member for tacl<ing 
the spacer rear body to the vehicle body. The vehicle body may be formed with an 
engaging hole with which the tacking member is engaged. According to this 
embodiment of the present invention, the spacer may be tacked to the vehicle body 
prior to attaching the fabric sheet to the vehicle body, thereby significantly improving 
the efficiency of the process for attaching the fabric sheet to the vehicle body. 

[001 0] The structure for attaching a fabric sheet to a vehicle body of the present 

invention is extremely suitable for attaching an airbag for protection of a vehicle 
occupant's head to a vehicle body. 

[001 1] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory only, and are not 
restrictive of the invention as claimed. 



Brief Description of the Drawings 



[0012] 



These and other features, aspects and advantages of the present invention will 
become apparent from the following description, appended claims, and the 
accompanying exemplary embodiments shown in the drawings, which are briefly 



described below. 



[0013] 



Fig. 1 is a perspective view showing a structure for attaching a fabric sheet to a 
vehicle body according to an embodiment of the present invention. 



[0014] 



Fig. 2(a) is a sectional view taken along a line 11-11 of Fig. 1 . 



[001 5] 



Fig. 2(b) is an exploded perspective view of a spacer. 



[0016] 



Fig. 3 is an exploded perspective view showing the structure for attaching the 



fabric sheet to a vehicle body. 



[0017] 



Fig. 4(a) is an exploded perspective view showing a structure for attaching a fabric 
sheet to a vehicle body according to another embodiment of the present Invention. 



[0018] 



Fig. 4(b) is a sectional view taken along a line B-B of Fig. 4(a). 
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[001 9] Fig. 5(a) is an exploded perspective view showing a structure for attaching a fabric 
sheet to a vehicle body according to further another embodiment of the present 
invention. 

[0020] Fig. 5(b) is a sectional view taken along a line B-B of Fig. 5(a). 

[0021] Fig. 6(a) is a front perspective view of the spacer according to another 
embodiment of the present invention. 

[0022] Figs. 6(b) is a rear perspective view of the spacer of Fig. 6(a). 

Detailed Description 

[0023] Hereinafter, embodiments of the present invention will be described with 
reference to the attached drawings. 

[0024] According to an embodiment of the present invention shown in Figs. 1-3, an 

airbag 1 for protection of a vehicle occupant's head is attached to a roof side rail 2 of 
a vehicle body of an automobile. The airbag 1 comprises two fabric sheets of which 
peripheral edge portions are joined together by sewing yarn 4 or adhesive agent so as 
to form an envelope shape. The airbag 1 is provided along the upper edge with tabs 6 
upwardly projecting. Each tab 6 has a hole 8 formed therein for mounting the airbag 1 
to the roof side rail 2. 

[0025] A generally cylindrical spacer 1 0 is fitted to each hole 8. The spacer 1 0 comprises 
a cylindrical portion 12 into which a threaded fastener such as a bolt is inserted, and a 
pair of flanges 14, 16 radially overhanging from both axial ends of the cylindrical 
portion 1 2. The flanges 14,16 have an outer diameter which is larger than the inner 
diameter of the hole 8. The cylindrical portion 1 2 is inserted into the hole 8 such that 
the flanges 14, 1 6 are positioned behind (the side facing the roof side rail 2) and in 
front (the opposite side) of the tab 6 to face the peripheries around the hole 8 of the 
tab 6. As a result, the spacer 10 is held and prevented from coming off the hole 8. 

[0026] jy^^ spacer 10 is designed such that the distance between the flanges 14 and 16, 
that is, the axial length of the cylindrical portion 1 2 is larger than the thickness of the 
tab 6 and the outer size of the cylindrical portion 12 (including hooks 26, 30 
described later) is smaller than the inner diameter of the hole 8. The specific 
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dimensions of the spacer 1 0 are selected so that the tab 6 may be prevented from 
being caught between the flanges 1 4 and 1 6 and the spacer 1 0 slips or rotates within 
the hole 8 even when rotational torque Is applied to the spacer 10 from the threaded 
fastener during the screwing of the threaded fastener. As a result, the tab 6 is 
prevented from being twisted together with the spacer 10. 

[0027] As shown in Fig. 2(b) and Fig. 3, the spacer 1 0 may include a spacer half 1 8 as a 
spacer rear body to be inserted into the hole 8 from behind the tab 6 and a spacer 
half 20 as a spacer front body to be inserted into the hole 8 from the front of the tab 
6. The spacer halves 1 8, 20 have cylindrical portions 22, 24, respectively. Each of the 
cylindrical portions 22, 24 composes one half side (or the other half side) extending 
from one end of the cylindrical portion 12 to the middle of the same in the axial 
direction thereof. The aforementioned flanges 14, 16 are disposed on one ends of the 
cylindrical portions 22, 24, respectively. 

[0028] Disposed on the flange 1 4 near the position connected to the cylindrical portion 
22 are a pair of hooks 26 which are arranged on opposite sides about the cylindrical 
portion 22 to face to each other in the diametrical direction. The hooks 26 extend 
along the axial direction of the cylindrical portion 22 and project beyond the other 
end of the cylindrical portion 22. The hooks 26 are provided with pawls 26a formed at 
the free ends thereof. The pawls 26a project in directions apart from each other. A 
pair of receiving holes 28 for engaging the hooks 26 are formed in the flange 1 6. The 
receiving holes 28 are formed at positions facing to each other in the diametrical 
direction with the cylindrical portion 22 therebetween. 

[0029] 

Disposed on the flange 16 near the position connected to the cylindrical portion 
24 are a pair of hooks 30 (similar to the hooks 26 on flange 14). The hooks 30 are 
arranged on opposite sides about the cylindrical portion 24 to face to each other in a 
direction perpendicular to the direction in which the receiving holes 28 face to each 
other. The hooks 30 extend along the axial direction of the cylindrical portion 24 to 
project beyond the other end (the end of the cylindrical portion 24 opposite to the end 
where the flange 16 is formed) of the cylindrical portion 24. The hooks 30 are 
provided with pawls 30a which are formed at the free ends thereof to project in 
directions apart from each other. A pair of receiving holes 32 for engaging the hooks 
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30 are formed in the flange 14 near the position connected to the cylindrical portion 
22. The receiving holes 32 are aligned in a direction perpendicular to the direction in 
which the hooks 26 face to each other and arranged on opposite sides about the 
cylindrical portion 22. 

[0030] To fit the spacer 10 in the hole 8 of the tab 6, the cylindrical portions 22, 24 of 

the spacer halves 1 8, 20 are Inserted into the hole 8 from behind and front of the tab 
6, respectively, so that the other ends of the cylindrical portions 22, 24 are butted 
against each other. Accordingly, the hooks 26, 30 are engaged with the receiving 
holes 28, 32, respectively, thereby connecting the cylindrical portions 22, 24 coaxially 
together as shown In Fig. 2(a). 

[0031] In the receiving holes 28, 32, step portions are formed for catching the 

corresponding pawls 26a, 30a on the ends of the hooks 26, 30 when the hooks 26, 30 
are fully inserted (reference numeral 32a designates the step portions for catching the 
pawls 30a). The step portions for catching the pawls 26a are formed in the same 
configuration as the step portions 32a, but are not illustrated. The pawls 26a, 30a are 
caught by the step portions so that the hooks 26, 30 are engaged with the receiving 
holes 28, 32 and the spacer halves 1 8, 20 are thus connected to each other and 
prevented from separating from each other. 

[0032] The outer size of the cylindrical portion 1 2 is the maximum diameter of portions 
of the spacer 10 to be inserted into the hole 8 including the hooks 26, 30. 

[0033] The tab 6 of the airbag 1 is fixed to the roof side rail 2 by a bolt 34 using the 

spacer 10. That is, the bolt 34 is inserted In the cylindrical portion 12 of the spacer 10 
fitted in the hole 8 of the tab 6. By screwing the bolt 34 into a bolt hole 36 formed in 
the roof side rail 2, the tab 6 is fixed to the roof side rail 2. 



[0034] 



During fixing the tab 6 to the roof side rail 2, the flange 1 4 of the spacer 1 0 
comes in contact with the roof side rail 2 and the flange 1 6 receives the head 34a of 
the bolt 34 (the enlarged portion of the bolt 34 positioned at the rear end in the 
screwing direction). Therefore, the head 34a of the bolt 34 never touches the tab 6 of 
the airbag 1 so that the tab 6 is never twists together with the bolt 34 when the bolt 
34 Is screwed into the bolt hole 36. When rotational torque is applied to the spacer 1 0 
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due to the screwing of the bolt 34, the spacer 1 0 slips within the hole 8 so as not to 
transmit the torque to the tab 6. Therefore, the tab 6 is not twisted. 



[0035] 



Figs. 4(a) and 4(b) show a structure for attaching a fabric sheet to a vehicle body 
according to another embodiment of the present invention. In Figs, 4(a), 4(b), the 
same numerals as used In Figs. 1-3 designate similar or corresponding parts. 



[0036] 



In this embodiment, a tab 6 of an airbag 1 is fixed to a roof side rail 2 by a bolt 34 



via a spacer 40 which is generally cylindrical and is inserted in a hole 8. The spacer 40 
has a cylindrical portion 42 into which the bolt 34 is inserted and a flange 44 formed 
on one axial end of the cylindrical portion 42 to receive a head 34a of the bolt 34. The 
axial length of the cylindrical portion 42 is larger than the thickness of the tab 6 and 
the outer diameter of the flange 44 is larger than the inner diameter of the hole 8. The 
outer size of the cylindrical portion 42 is smaller than the inner diameter of the hole 
8. 

[0037] In order to fix the tab 6 to the roof side rail 2 using the spacer 40, the other axial 
end portion (the side of the cylindrical portion 42 opposite to the one end side where 
the flange 44 is formed) of the cylindrical portion 42 is inserted into the hole 8 from 
the front of the tab 6 and the bolt 34 is then inserted into the cylindrical portion 42 
and screwed into a bolt hole 36 formed in the roof side rail 2. 

[0038] During this process, the other end of the cylindrical portion 42 comes in contact 
with the roof side rail 2 and the flange 44 receives the head 34a of the bolt 34. 
Therefore, the head 34a of the bolt 34 never touches the tab 6 of the airbag 1 so that 
the tab 6 is never twists together with the bolt 34 when the bolt 34 is screwed into the 
bolt hole 36. During this process, even when rotational torque is applied to the spacer 
40 due to the screwing of the bolt 34, the spacer 40 slips within the hole 8 because 
the outer size of the cylindrical portion 42 is sufficiently small in comparison to the 
inner diameter of the hole 8 so as not to transmit the torque to the tab 6. Therefore, 
the tab 6 is not twisted. 



[0039] 



According to this embodiment of the present invention, during the process for 
mounting the airbag 1 to the roof side rail 2, the spacer 40 may be inserted into the 
hole 8 in the same process of screwing the bolt 34 so that the bolt 34 is inserted in 
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the cylindrical portion 42 and screwed into the bolt hole 36 of the roof side rail 2. 
Alternatively, the spacer 40 may be fitted in the hole 8 prior to the process of 
screwing of the bolt 34. In the case that the spacer 40 is fitted in the hole 8 prior to 
installing the bolt 34, it is preferable to include a mechanism for preventing the 
spacer 40 from coming off the hole 8 until the bolt 34 is fully screwed into the bolt 
hole 36. 

[0040] According to an embodiment of the present invention, the mechanism for 

preventing the spacer 40 from coming off the hole 8 includes a toothed washer having 
a diameter larger than the inner diameter of the hole 8 temporarily attached to the 
end of the bolt 34, thereby preventing the spacer 40 from coming off the hole 8. 
According to this embodiment, in addition to the effect of preventing the spacer 40 
from coming off the hole 8, the efficiency of the process of attaching the fabric sheet 
to the vehicle body is significantly improved because the bolt 34 may be inserted in 
the cylindrical portion 42 prior to attaching the fabric sheet to the vehicle body. In this 
case, the tab 6 may be fixed to the roof side rail 2 by simply screwing the bolt 34 into 
the bolt hole of the roof side rail 2 after positioning the tab 6 In place. 

[0041] Figs. 5(a) and 5(b) show a structure for attaching a fabric sheet to a vehicle body 
according to further another embodiment of the present invention. In Figs. 5(a), 5(b), 
the same numerals as used in Figs. 1 -3 designate similar or corresponding parts. 

[0042] As shown in Fig. 5(a), a tab 6 of an airbag 1 is fixed to a roof side rail 2 by a bolt 
34 via a spacer 50 which is fitted in a hole 8. The spacer 50 Is provided with a tacking 
projection 52 as a stopper for temporarily fixing the tab 6 to the roof side rail 2. The 
roof side rail 2 is formed with an engaging hole 54 for engaging the tacking 
projection 52. 

[0043] The spacer 50 comprises a spacer half 56 as a spacer rear body and a spacer half 
58 as a spacer front body. The spacer halves 56, 58 have generally rectangular plates 
60, 62 to be disposed behind and m front of the tab 6. The cylindrical portions 64, 66 
penetrate the plates 60, 62. 

[0044] 

Each cylindrical portion 64, 66 is disposed on one half side of each plate 60, 62, 
assuming that the plate is divided in two in the longitudinal direction thereof. One end 
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of the cylindrical portions 64, 66 Is flush with surfaces of the plates 60, 62 on the side 
opposite to the side facing to the tab 6 and the other end of the cylindrical portions 
64, 66 project from the surfaces of the plates 60, 62 on the side facing to the tab 6. 
The axial direction of each cylindrical portion 64, 66 is normal to the surface of each 
plate 60, 62. 

[0045] The plate 60 is provided with a pair of hooks 68. The hooks 68 extend from 

positions near the proximal end of the cylindrical portion 64 along the axial direction 
thereof to project more than the other end of the cylindrical portion 64 and are 
arranged on opposite sides about the cylindrical portion 64 to face to each other in 
the diametrical direction. The hooks 68 are provided with pawls 68a formed at the 
free ends thereof, respectively. The pawls 68a project in directions apart from each 
other. Formed in the plate 62 are a pair of receiving holes 70 for engaging the hooks 
68. The receiving holes 70 are formed at positions near the proximal end of the 
cylindrical port 66 so that they are aligned in the diametrical direction and arranged 
on opposite sides about the cylindrical portion 66. 

[0046] The plate 62 is provided with a pair of hooks 72, which are similar to the hooks 

68, projecting from positions near the proximal end of the cylindrical portion 66. The 
hooks 72 are arranged on opposite sides about the cylindrical portion 66 to face to 
each other in a direction perpendicular to the direction in which the receiving holes 70 
face to each other. The hooks 72 extend along the axial direction of the cylindrical 
portion 66 to project more than the other end of the cylindrical portion 66. The hooks 
72 are provided at the free ends with pawls 72a projecting in directions apart from 
each other. Formed in the plate 60 are a pair of receiving holes 74 for engaging the 
hooks 72. The receiving holes 74 are formed near the proximal end of the cylindrical 
port 64 so that they are aligned in a direction perpendicular to the direction in which 
the hooks 68 face to each other and arranged on opposite sides about the cylindrical 
portion 64. 

[0047] 

To fit the spacer 50 in the hole 8 of the tab 6, the cylindrical portions 64, 66 of 
the spacer halves 56, 58 are inserted into the hole 8 from behind and front of the tab 
6, respectively, so that the other ends of the cylindrical portions 64, 66 are butted 
agamst each other. Accordingly, the hooks 68, 72 are engaged with the corresponding 
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receiving holes 70, 74, whereby the cylindrical portions 64, 66 are coaxially connected 
together. 

[0048] In the receiving holes 70, 74, step portions (not shown) are formed for catching 
the corresponding pawls 68a, 72a on the ends of the hooks 68, 72 when the hooks 
68, 72 are fully inserted. The pawls 68a, 72a are caught by the step portions so that 
the hooks 68, 72 are engaged with the receiving holes 70, 74 and the spacer halves 
56, 58 are thus connected to each other and prevented from separating from each 
other. 

[0049] When the spacer halves 56, 58 are connected to each other, the outer size of the 
cylindrical portions 64, 66 including the hooks 68, 72 fitted in the hole 8 is smaller 
than the inner diameter of the hole 8, and the distance between the plates 60 and 62, 
i.e. the axial length of the cylindrical portions 64 and 66 is larger than the thickness 
of the tab 6. 

[0050] The aforementioned tacking projection 52 is formed on the plate 60 to be 

disposed behind the tab 6 to project from the surface of the plate 60 on the side 
facing toward the roof side rail 2. According to this embodiment of the present 
invention, the tacking projection 52 includes a pair of semi-cylindrical hooks 76 
arranged adjacent to each other such that curved faces thereof are directed in 
directions apart from each other. The hooks 76 may elastically deform in directions 
closing to each other. Each hook 76 is provided with an enlarged portion 76a at the 
middle in the longitudinal direction thereof and an end portion which is tapered from 
the enlarged portion 76a toward the end. 

[0051] fixing the tab 6 of the alrbag 1 to the roof side rail 2, the tacking projection 

52 is first inserted into the engaging hole 54 of the roof side rail 2. During this, the 
hooks 76 of the tacking projection 52 deform in the directions closing to each other 
to allow the enlarged portions 76a to pass through the engaging hole 54 according to 
the sliding of the tapered surfaces of the end portions along the periphery of the 
engaging hole 54. As the enlarged portions 76a pass through the engaging hole 54, 
the hooks 76 are spaced apart from each other because of their restoring forces to 
elastically return to their original positions. Therefore, the enlarged portions 76a are 
caught by the peripheral edge of the engaging hole 54 so that the tacking projection 
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52 is engages the engaging liole 54, thereby temporarily fixing the tab 6 to the roof 
side rail 2 via the spacer 50. Next, the bolt 34 is inserted into the cylindrical portions 
66, 64 and screwed into the bolt hole 36, thereby fixing the tab 6. 

[0052] According to the structure employing the aforementioned spacer 50 for attaching 
a fabric sheet to a vehicle body, the tab 6 may be temporarily fixed prior to the 
screwing process, for fixing the tab 6 to the roof side rail 2, thereby significantly 
improving the efficiency of the process of attaching the fabric sheet to the vehicle 
body. 

[0053] It should be noted that another connecting structure may be employed for 

connecting the spacer rear body and the spacer front body, besides the illustrated 
connecting structure in the embodiment of Figs. 5(a), 5(b) and the embodiment of 
Figs. 1-3. In addition, the detailed structure of the spacer is not limited to the 
illustrated one. For example, the spacer may take the form of a spacer 50A shown in 
Figs. 6(a), 6(b). 

[0054] Fig. 6(a) is a perspective view of the spacer 5 OA according to an embodiment 

taken from the front side and Fig. 6(b) is a perspective view of the spacer 50A taken 
from behind. 

[005 5] The spacer 50A is similar to the aforementioned spacer 50 shown in Figs. 5(a) and 
5(b). The space 50A includes a spacer half 58A having a thinner plate 62A instead of 
the spacer half 58. The plate 62 is provided on its surface with ribs 78, 80 so as to 
have enough strength. The other structure of the spacer 50A is the same as that of 
the aforementioned spacer 50. In Figs. 6(a), 6(b), the same numerals as used in Figs. 5 
(a), 5(b) designate the similar or corresponding parts. 

[0056] As described above, in the structure for attaching a fabric sheet to a vehicle body 
of the present invention, a spacer is inserted in a hole of the fabric sheet and a 
threaded fastener is inserted in the spacer so that the threaded fastener is held in 
non-contact with the fabric sheet. Therefore, the fabric sheet is never twisted together 
with the rotation of the threaded fastener when the threaded fastener is screwed into 
the vehicle body, thereby attaching the fabric sheet to the vehicle body with extremely 
high precision. 
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[0057] In the structure for attaching a fabric sheet to a vehicle body of the present 
invention, a flange for receiving an enlarged portion of the threaded fastener is 
Integrally formed with the cylindrical portion, thereby facilitating the operation of 
inserting the threaded fastener into the spacer and screwing the threaded fastener 
into the vehicle body. 

[0058] Further, in the structure for attaching a fabric sheet to a vehicle body of the 

present invention, the spacer rear body and the spacer front body are attached to the 
fabric sheet prior to attaching the fabric sheet to the vehicle body, so that the spacer 
is prevented from coming off the fabric sheet during the attaching operation, thereby 
improving the workability. 

[0059] Furthermore, in the structure for attaching a fabric sheet to a vehicle body of the 
present invention, a tacking member for tacking the spacer rear body to the vehicle 
body may be provided. As a result, the spacer may be tacked to the vehicle body prior 
to attaching the fabric sheet to the vehicle body, to thereby significantly improve the 
efficiency of the process for installing the alrbag. 

[0060] The structure for attaching a fabric sheet to a vehicle body of the present 

Invention is extremely suitable for attaching an airbag for protection of a vehicle 
occupant's head to a vehicle body. 

[0061] The priority application, Japanese Patent Application No. 2001-221676, filed July 
23, 2001, is hereby incorporated by reference herein in its entirety. 

[0062] Given the disclosure of the present invention, one versed In the art would 

appreciate that there may be other embodiments and modifications within the scope 
and spirit of the invention. Accordingly, all modifications attainable by one versed in 
the art from the present disclosure within the scope and spirit of the present invention 
are to be included as further embodiments of the present invention. The scope of the 
present invention is to be defined as set forth in the following claims. 
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